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poles. The exact laws governing the design and functioning of
such equipment are well known; but for our present purposes two
basic principles, only, need be remembered. First, electric cur-
rents produce magnetic forces. Second, relative motion between
a coil of wire and a magnet, or any equivalent of such a motion,
induces an electromotive force.
To understand the expression, any equivalent of such a motion,
consider two entirely separate coils of wire wrapped around the
same rod of iron, or one inside the other. If an alternating current
is passed through one coil, an alternating current will be induced
in the other. Here there is no actual motion of one coil with re-
spect to the other; but the alternating current forced through the
first (primary) coil causes that coil to become a magnet of con-
tinually changing strength, and the effect on the other coil, the
secondary, is the same as if a magnet were successively thrust inside
it, removed, reversed, inserted again, and so on indefinitely. This
is the principle of the transformers that one sees mounted on
poles on city streets. Alternating current of fairly high voltage
is fed through one coil, and alternating current of a less dangerous
voltage is induced in the other for a house or group of houses.
Any voltage within reason, high or low, can be obtained by wind-
ing the correct numbers of turns of wire in. the coils. For example,
if the secondary coil possesses only one-hundredth as many turns
as the prirnary coil, the secondary voltage will be only one-
hundredth as great as that supplied to the primary. Transformers
are used either to step-up or step-down voltages as desired, but are
not primary sources of energy. They merely change the voltage.
The primary source of electric energy is the dynamo, which draws
its energy from the machine that turns the coil. Turbine wheels
driven either by steam or by water power are the usual agencies
for turning dynamos. Wind power has also been utilized on a